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(54) BIOCHIP AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a biochip not 
allowing a sample DNA to adhere to the parts other than 
the part where the probe of a plate is plotted. 
SOLUTION: A mixture obtained by mixing a probe 1 with 
a binder 4 is inoculated to a plate 3, or the binder of the 
probe and the plate is topically attached to the position 
on the plate to be inoculated at first, and the probe is 
inoculated to a position on the plate to which the binder 
adheres to produce the objective biochip 20 having no 
stuck binder in a part other than the parts where the 
probe is plotted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The aforementioned binder is a biochip characterized by carrying out localization to the position in 
which the aforementioned probe is planted in the biochip which planted the probe in two or more positions on 
a plate using the binder which combines a plate and a probe. 

[Claim 2] The manufacture method of the biochip characterized by planting in a plate the mixture which mixed 
the probe and the binder in the manufacture method of the biochip which plants a probe in a plate using the 
binder which combines this plate and a probe, and manufactures a biochip. 

[Claim 3] The manufacture method of the biochip characterized by including the step which makes the binder 
of the aforementioned probe and the aforementioned plate adhere to the position on the plate in which a 
probe should be planted locally, and the step which plants a probe in the position on the plate to which the 
aforementioned binder has adhered in the manufacture method of the biochip which plants a probe in a plate 
and manufactures a biochip. 

[Claim 4] It is the manufacture method of the biochip characterized by the aforementioned plate being glass 
in the manufacture method of a biochip according to claim 2 or 3. 

[Claim 5] The manufacture method of the biochip characterized by planting a probe using the pin by which the 
pin head became depressed in the manufacture method of the biochip of a claim 2-4 given in any 1 term. 
[Claim 6] The pin characterized by the pin head to which a probe is made to adhere having become depressed 
in the pin used for planting a probe in a plate. 

[Claim 7] The pin characterized by forming a cross-joint type slot in the pin head to which a probe is made to 
adhere in the pin used for planting a probe in a plate. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the biochip which carried out the 

spot of two or more kinds of probes to the plate. 

[0002] 

[Description of the Prior Art] Carrying out the spot of the probe which consists of biopolymers, such as two 
or more kinds of DNA, RNA, and protein, to plates, such as glass, and manufacturing a biochip from the 
former, was performed. Drawing 4 is drawing explaining the principle of this conventional method. As shown in 
drawing 4 (a), the microplate 2 containing two or more kinds of probe DNA 1 is prepared. On the other hand, 
as shown in drawing 4 (b), the glass plate is prepared as a plate 3, and as drawing 4 (c) shows, the front face 
of a plate 3 is coated with poly-l-Lysine as a binder 4 of DNA and glass. Then, as drawing 4 (d) shows, the 
probe DNA 1 included in the microplate 2 is made to adhere to a pin, DNA and the probe DNA 1 made to 
adhere to a pin 5 on the glass plate 3 with which the binder (poly-l-Lysine) 4 of glass is coated are contacted 
on a front face, and a spot is carried out to it. This work was repeated until it finished carrying out the spot of 
all the probe DNA included in the microplate 2, and BAICHIPPU shown in drawing 4 (e) was manufactured. 
Thus, conventionally, the plate was beforehand coated with the binder of DNA and glass completely, on it, 
DNA was plotted and the biochip was manufactured. 

[0003] Drawing 5 is drawing explaining the principle of the hybridization using BAICHIPPU. Probe DNA 1 
makes both hybridization solutions put in and hybridize the sample DNA 1 1 which carried out the indicator to 
BAICHIPPU by which the spot is carried out to the plate 3 of glass with the fluorescent substance 10 by the 
binder 4, as shown in drawing 5 (a). A Hybridization solution is mixed liquor which consists of formaldehyde, 
SSC (NaCI, trisodiumcitrate) and SDS (sodium dodecyl sulfate), EDTA (ethylenediamidetetraacetic acid), 
distilled water, etc., and a mixed ratio changes with properties of DNA to be used. 

[0004] If the probe DNA 1 on a samplejDNA 11 and BAICHIPPU is a complementary strand DNA at this time, 
both will take a double helix structure and will join together. On the other hand, if both are not complementary 
strands, it will not join together, but the sample DNA 1 1 which carried out the indicator with the fluorescent 
substance 10 combines with the binder 4 coated on the plate 3 of glass, and remains as garbage. 
[0005] Then, if the sample DNA 11 which carried out the indicator is put in into water 12 and flushed with the 
fluorescent substance 10 which remained on the plate 3 of glass as shown in drawing 5 (b), the sample DNA 
11 which has not been combined with probe DNA 1 will be discharged. Then, as shown in drawing 5 (c) f 
hybridization is detected by detecting the light which the fluorescent substance which is carrying out the 
indicator to the sample DNA combined with probe DNA is excited by the light energy from a lamp 14, and a 
fluorescent substance excites, and emits light by the photosensors 13, such as CCD. 
[0006] 

[Problem(s) to be Solved by the Invention] In the experiment using BAICHIPPU, sprinkled Sample DNA over 
BAICHIPPU, and it was made to hybridize with the probe DNA which has carried out the spot to BAICHIPPU, 
and has detected which probe DNA and Sample DNA joined together. As pretreatment of detection, after 
hybridizing, in order to eliminate the sample DNA which was not combined, the biochip is washed with water. 
However, since the plate is completely! coated with the binder of DNA and glass, the sample DNA which was 
not combined with probe DNA sticks to portions other than the need, i.e., the binder portion to which the spot 
of the probe DNA is not carried out, arjid the sample DNA 11 combined with the binder 4 is not removed from 
on the plate 3 of glass by washing in cbld water, either. It became a noise at the time of detection, and 



appeared, and sensitivity was low. That is, since it remained as garbage on a biochip not in the unique 
'combination with probe DNA but in the state where it jonly stuck to the binder 4, the fluorescent substance ; 
by which the indicator is carried out to the sample DNA was also excited and a part of sample DNA emitted ! 
light, it was detected as a noise and there was a problem that S/N became bad. 

■[0007] this invention was made in view of the trouble of such conventional technology, and aims at offering I 
the biochip in which Sample DNA does not adhere to the portion except having plotted the probe of a plate, j 
and offering the manufacture method of the biochip. 
[0008] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the binder of a probe and 
glass is made to adhere only to the particular part on the plate which carries out the spot of the probe in this 
invention. That is, in order not to make the binder of a probe and glass adhere in addition to the portion which 
carried out the spot of the probe to the plate, after making Sample DNA put in and hybridize, since the 
sample DNA which was not combined with a probe will disappear from on a chip if it washes away with water, 
the noise of it can be lost at the time of detection, it can raise S/N's, and serves as high sensitivity. 
[0009] That is, in the biochip by which the biochip by this invention planted the probe in two or more 
positions on a plate using the binder which combines a plate and a probe, it is characterized by carrying out 
localization of the binder to the position in which the probe is planted. 

[0010] The manufacture method of the biochip by this invention is characterized by planting in a plate the 
mixture which mixed the probe and the binder in the manufacture method of the biochip which plants a probe 
in a plate using the binder which combines this plate and a probe, and manufactures a biochip. 
[001 1] The manufacture method of the biochip by this invention is characterized by including the step which 
makes the binder of a probe and a plate adhere to the position on the plate in which a probe should be 
planted locally, and the step which plants a probe in the position on the plate to which the binder has adhered 
in the manufacture method of the biochip which plants a probe in a plate and manufactures a biochip again. A 
plate can be made glass. Moreover, it is desirable to plant a probe using the pin by which the pin head became 
depressed. 

[0012] The pin of this invention is characterized by the pin head to which a probe is made to adhere having 
become depressed in the pin used for planting a probe in a plate. The pin of this invention is characterized by 
forming a cross-joint type slot in the pin head to which a probe is made to adhere in the pin used for planting 
a probe in a plate again. 
[0013] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained. Here, the case 
where DNA is used as a probe is explained. However, only DNA can be used as a probe and it can also use 
RNA or protein as a probe. Moreover, although the example using the glass plate as a plate explains, the 
membrane made of nylon etc. is usable in addition to glass. 

[0014] Drawing 1 is drawing explaining the principle of the gestalt of operation of the 1st of this invention. As 
shown in drawing 1 (a), two or more kinds of probe DNA 1 is contained in the microplate 2. As shown in 
drawing 1 (b), the plate 3 of glass is used as a plate of a biochip. As shown in drawing 1 (c), the binder 4 of 
DNA and glass is poured distributively to each well of a microplate, and it mixes with probe DNA 1. As a 
binder 4 of DNA and glass, polyH-Lysine or a carbodiimide can be used, for example. 

[0015] next, what mixed probe DNA 1 with the binder 4 as shown in drawing 1 (d) is sucked up by the pin 5 
(or a solution is adhered to the point of a pin 5 — making), and a spot is carried out to a plate 3 As shown in 
drawing 1 (e), BAICHIPPU 20 in which a binder 4 adheres only to a required portion and the binder 4 has not 
adhered to the portion except having carried out the spot of the probe can be made from performing this 
processing repeatedly to all the probe DNA included in the microplate 2. 

[0016] Drawing 2 is drawing explaining the principle of the gestalt of operation of the 2nd of this invention. As 
shown in drawing 2 (a), probe DNA 1 is contained in the microplate 2. As shown in drawing 2 (b), the glass 
plate 3 is used as a plate of BAICHIPPU. As shown in drawing 2 (c), a binder 4 is sucked up with a vas 
capillare 6, and it breathes out in the position which carries out the spot of the probe DNA on the glass plate 
i 3. The spot of the binder 4 is carried out to the position which carries out the spot of the probe DNA 1 on , 
the glass plate 3, and it is made to adhere to it beforehand by carrying out like this, then, the probe DNA 1 
which is contained in the microplate 2 as shown in drawing 2 (d) is sucked up by the pin 5 on the plate 3 j 
formatted by the binder 4 (or a solution is adhered tola pin 5 — making), and a repeat spot is carried out In! 
this way, as shown in drawing 2 (e), BAICHIPPU 20 in, which a binder 4 adheres only to a required portion and 



th$ binder 4 has not adhered to the portion except having carried out the spot of the probe can be made. 
[0017] The head configuration of the pin 5 used for drawing 6 by this invention is shown. Pin 5a shown in 
drawing 6 (a) is the pin by which the head portion, i.e., the portion to Which a probe is made to adhere, 
became depressed in the arch type. Moreover, pin 5b shown in drawing 6 (b) is the pin which the head portion 
became depressed in the arch type, and cut the slot to the cross-join^ type in the hollow further. By 
hollowing the head of a pin in the shape of an arch, when a pin is put in into the probe which carries out a 
spot, it is the structure from which a probe solution is well sucked in by the pin head with surface tension. 
The depth of ari arch is arbitrary. By using this pin, the amount of DNA spots to a plate can be increased 
about 10 times from the case where the conventional pin with a flat head is used. Pin 5c shown in drawing 6 
(c) cuts a slot to a cross-joint type on the front face of a flat head. A head can increase the amount of spots 
also by this pin as compared with the only flat conventional pin. 

[0018] Drawing 3 is drawing explaining the principle of the hybridization using BAICHIPPU by this invention. 
Probe DNA 1 makes both hybridization solutions put in and hybridize the sample DNA 1 1 which carried out 
the indicator to BAICHIPPU 20 by which the spot is carried out to the glass plate 3 with the fluorescent 
substance 10 by the binder 4, as shown in drawing 3 (a). A hybridization solution is mixed liquor which 
consists of formaldehyde, SSC (NaCI, trisodium citrate) and SDS (sodium dodecyl sulfate), EDTA 
(ethylenediamidetetraacetic acid), distilled water, etc., and a mixed ratio changes with properties of DNA to be 
used. 

[0019] If the probe DNA 1 on a sample DNA 1 1 and BAICHIPPU is a complementary strand DNA at this time, 
both will take a double helix structure and will join together. On the other hand, if both are not complementary 
strands, it will not join together, but the sample DNA 11 which carried out the indicator with the fluorescent 
substance 10 remains as garbage on the plate 3 of glass. If the sample DNA 1 1 which carried out the indicator 
is put in into water 12 and flushed with the fluorescent substance 10 which remained on the plate 3 of glass 
as shown in drawing 3 (b), since combination is weak, the sample DNA 11 of garbage will be discharged and 
glass and DNA will disappear from on the plate 3 of glass. As shown in drawing 3 (c), detection of 
hybridization excites the fluorescent substance which is carrying out the indicator to the united sample DNA 
with the light of a lamp 14, and detects the light in which a fluorescent substance excites and emits light by 
the photosensors 13, such as CCD. In order that there may be no sample DNA of garbage on a biochip 20 at 
this time, the S/N ratio of detection improves. 
[0020] 

[Effect of the Invention] According to this invention, the biochip which made the binder adhere only to the 
portion which carries out the spot of the probe can be manufactured, and detection sensitivity can be raised 
at the time of BAICHIPPU read. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the biochip which carried out the 
spot of two or more kinds of probes to the plate. 
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PRIOR ART 

[Description of the Prior Art] Carrying out the spot of the probe which consists of biopolymers, such as two 
or more kinds of DNA, RNA, and protein, to plates, such as glass, and manufacturing a biochip from the 
former, was performed. Drawing 4 is drawing explaining the principle of this conventional method. As shown in 
drawing 4 (a), the microplate 2 containing two or more kinds of probe DNA 1 is prepared. On the other hand, 
as shown in drawing 4 (b), the glass plate is prepared as a plate 3, and as drawing 4 (c) shows, the front face 
of a plate 3 is coated with poly-H_ysine as a binder 4 of DNA and glass. Then, as drawing 4 (d) shows, the 
probe DNA 1 included in the microplate 2 is made to adhere to a pin, DNA and the probe DNA 1 made to 
adhere to a pin 5 on the glass plate 3 with which the binder (poly-H_ysine) 4 of glass is coated are contacted 
on a front face, and a spot is carried out to it This work was repeated until it finished carrying out the spot of 
all the probe DNA included in the microplate 2, and BAICHIPPU shown in drawing 4 (e) was manufactured. 
Thus, conventionally, the plate was beforehand coated with the binder of DNA and glass completely, on it, 
DNA was plotted and the biochip was manufactured. 

[0003] Drawing 5 is drawing explaining the principle of the hybridization using BAICHIPPU. Probe DNA 1 
makes both hybridization solutions put in and hybridize the sample DNA 11 which carried out the indicator to 
BAICHIPPU by which the spot is carried out to the plate 3 of glass with the fluorescent substance 10 by the 
binder 4, as shown in drawing 5 (a). A hybridization solution is mixed liquor which consists of formaldehyde, 
SSC (NaCI, trisodiumcitrate) and SDS (sodium dodecyl sulfate), EDTA (ethylenediamidetetraacetic acid), 
distilled water, etc., and a mixed ratio changes with properties of DNA to be used. 

[0004] If the probe DNA 1 on a sample DNA 11 and BAICHIPPU is a complementary strand DNA at this time, 
both will take a double helix structure and will join together. On the other hand, if both are not complementary 
strands, it will not join together, but the sample DNA 11 which carried out the indicator with the fluorescent 
substance 10 combines with the binder 4 coated on the plate 3 of glass, and remains as garbage. 
[0005] Then, if the sample DNA 11 which carried out the indicator is put in into water 12 and flushed with the 
fluorescent substance 10 which remained on the plate 3 of glass as shown in drawing 5 (b), the sample DNA 
11 which has not been combined with probe DNA 1 will be discharged. Then, as shown in drawing 5 (c), 
hybridization is detected by detecting the light which the fluorescent substance which is carrying out the 
indicator to the sample DNA combined with probe DNA is excited by the light energy from a lamp 14, and a 
fluorescent substance excites, and emits light by the photosensors 13, such as CCD. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the biochip which made the binder adhere only to the 
portion which carries out the spot of the probe can be manufactured, and detection sensitivity can be raised 
at the time of BAICHIPPU read. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] In the experiment using BAICHIPPU, sprinkled Sample DNA over 
BAICHIPPU t and it was made to hybridizej/vith the probe DNA which has carried out the spot to BAICHIPPU, 
and has detected which probe DNA and Sample DNA joined together. As pretreatment of detection, after 
hybridizing, in order to eliminate the sample DNA which was not combined, the biochip is washed with water. 
However, since the plate is completely coated with the binder of DNA and glass, the sample DNA which was 
not combined with probe DNA sticks to portions other than the need, i.e., the binder portion to which the spot 
of the probe DNA is not carried out, and the sample DNA 11 combined with the binder 4 is not removed from 
on the plate 3 of glass by washing in cold water, either. It became a noise at the time of detection, and 
appeared, and sensitivity was low. That is, since it remained as garbage on a biochip not in the unique 
combination with probe DNA but in the state where it only stuck to the binder 4, the fluorescent substance 
by which the indicator is carried out to the sample DNA was also excited and a part of sample DNA emitted 
light, it was detected as a noise and there was a problem that S/N became bad. 

[0007] this invention was made in view of the trouble of such conventional technology, and aims at offering 
the biochip in which Sample DNA does not adhere to the portion except having plotted the probe of a plate, 
and offering the manufacture method of the biochip. 
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MEANS 



[Means for Solving the Problem] In order to attain the aforementioned purpose, the binder of a probe and 
glass is made to adhere only to the particular part on the plate which carries out the spot of the probe in this 
invention. That is, in order not to make the binder of a probe and glass adhere in addition to the portion which 
carried out the spot of the probe to the plate, after making Sample DNA put in and hybridize, since the 
sample DNA which was not combined with a probe will disappear from on a chip if it washes away with water, 
the noise of it can be lost at the time of detection, it can raise S/N's, and serves as high sensitivity. 
[0009] That is, in the biochip by which the biochip by this invention planted the probe in two or more 
positions on a plate using the binder which combines a plate and a probe, it is characterized by carrying out 
localization of the binder to the position in which the probe is planted. 

[0010] The manufacture method of the biochip by this invention is characterized by planting in a plate the 
mixture which mixed the probe and the binder in the manufacture method of the biochip which plants a probe 
in a plate using the binder which combines this plate and a probe, and manufactures a biochip. 
[0011] The manufacture method of the biochip by this invention is characterized by including the step which 
makes the binder of a probe and a plate adhere to the position on the plate in which a probe should be 
planted locally, and the step which plants a probe in the position on the plate to which the binder has adhered 
in the manufacture method of the biochip which plants a probe in a plate and manufactures a biochip again. A 
plate can be made glass. Moreover, it is desirable to plant a probe using the pin by which the pin head became 
depressed. 

[0012] The pin of this invention is characterized by the pin head to which a probe is made to adhere having 
become depressed in the pin used for planting a probe in a plate. The pin of this invention is characterized by 
forming a cross-joint type slot in the pin head to which a probe is made to adhere in the pin used for planting 
a probe in a plate again. : 
[0013] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained. Here, the case 
where DNA is used as a probe is explained. However, only DNA can be used asja probe and it can also use 
RNA or protein as a probe. Moreover, although the example using the glass plate as a plate explains, the 
membrane made of nylori etc. is usable in addition to glass. 

[0014] Drawing 1 is drawing explaining the principle of the gestalt of operation of the 1st of this invention. As 
shown in drawing 1 (a), two or more kinds of probe DNA 1 is contained in the microplate 2. As shown in 
drawing 1 (b), the plate 3 of glass is used as a plate of a biochip. As shown in drawing 1 (c), the binder 4 of 
DNA and glass is poured distributively to each well of a microplate, and it mixes with probe DNA 1. As a 
binder 4 of DNA and glass, poly-H_ysine or a carbodiimide can be used, for example. 

[0015] next, what mixed probe DNA 1 with the binder 4 as shown in drawing 1 (d) is sucked up by the pin 5 
(or a solution is adhered to the point of a pin 5 — making), and a spot is carried out to a plate 3 As shown in 
drawing 1 (e), BAICHIPPU 20 in which a binder 4 adheres only to a required portion and the binder 4 has not 
adhered to the portion except having carried out the spot of the probe can be made from performing this 
processing repeatedly to all the probe DNA included in the microplate 2. 

[0016] Drawing 2 is drawing explaining the principle of the gestalt of operation pf the 2nd of this invention. As 
shown in drawing 2 (a), probe DNA 1 is contained in the microplate 2. As shown in drawing 2 (b), the glass 
plate 3 is used as a plate of BAICHIPPU. As shown in drawing 2 (c), a binder 4iis sucked up with a vas 
capillare 6, and it breathes out in the position which carries out the spot of the! probe DNA on the glass plate 
3. The spot of the binder 4 is carried out to the position which carries out the spot of the probe DNA 1 on 



thg glass plate 3, and it is made to adhere to it beforehand by carrying out like this, then, the probe DNA 1 
which is contained in the microplate 2 as shown in drawing 2 (d) is sucked up by the pin 5 on the plate 3 
formatted by the binder 4 (or a solution is adhered to a pin 5 — making), and a repeat spot is carried out In 
this way, as shown in drawing 2 (e), BAICHIPPU 20 in which a binder 4 adheres only to a required portion and 
the binder 4 has not adhered to the portion except having carried out the spot of the probe clan be made. 
[0017] The head configuration of the pifr 5 used for drawing 6 by this invention is shown. Pin 5a shown in 
drawing 6 (a) is the pin by which the he-ad portion, i.e., the portion to which a probe is made to adhere, 
became depressed in the arch type. Moreover, pin 5b shown in drawing 6 (b) is the pin which the head portion 
became depressed in the arch type, and cut the slot to the cross-joint type in the hollow further. By 
hollowing the head of a pin in the shape of an arch, when a pin is put in into the probe which carries out a 
spot, it is the structure from which a probe solution is well sucked in by the pin head with surface tension. 
The depth of an arch is arbitrary. By using this pin, the amount of DNA spots to a plate can be increased 
about 10 times from the case where the conventional pin with a flat head is used. Pin 5c shown in drawing 6 
(c) cuts a slot to a cross-joint type on the front face of a flat head. A head can increase the amount of spots 
also by this pin as compared with the only flat conventional pin. 

[0018] Drawing 3 is drawing explaining the principle of the hybridization using BAICHIPPU by this invention. 
Probe DNA 1 makes both hybridization solutions put in and hybridize the sample DNA 1 1 which carried out 
the indicator to BAICHIPPU 20 by which the spot is carried out to the glass plate 3 with the fluorescent 
substance 10 by the binder 4, as shown in drawing 3 (a). A hybridization solution is mixed liquor which 
consists of formaldehyde, SSC (NaCI, trisodium citrate) and SDS (sodium dodecyl sulfate), EDTA 
(ethylenediamidetetraacetic acid), distilled water, etc., and a mixed ratio changes with properties of DNA to be 
used. 

[0019] If the probe DNA 1 on a sample DNA 11 and BAICHIPPU is a complementary strand DNA at this time, 
both will take a double helix structure and will join together. On the other hand, if both are not complementary 
strands, it will not join together, but the sample DNA 1 1 which carried out the indicator with the fluorescent 
substance 10 remains as garbage on the plate 3 of glass. If the sample DNA 1 1 which carried out the indicator 
is put in into water 12 and flushed with the fluorescent substance 10 which remained on the plate 3 of glass 
as shown in drawing 3 (b), since combination is weak, the sample DNA 1 1 of garbage will be discharged and 
glass and DNA will disappear from on the plate 3 of glass. As shown in drawing 3 (c), detection of 
hybridization excites the fluorescent substance which is carrying out the indicator to the united sample DNA 
with the light of a lamp 14, and detects the light in which a fluorescent substance excites and emits light by 
the photosensors 13, such as CCD. In order that there may be no sample DNA of garbage on a biochip 20 at 
this time, the S/N ratio of detection improves. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing explaining an example of the manufacture method of the biochip by this invention. 

[Drawing 2] Drawing explaining other examples of the manufacture method of the biochip by this invention. 

[Drawing 3] Explanatory drawing of the hybridization using BAICHIPPU of this invention, and detection. 

[Drawing 4] Drawing explaining the manufacture method of the conventional biochip. 

[Drawing 5] Explanatory drawing of the hybridization using conventional BAICHIPPU, and detection. 

[Drawing 6] Explanatory drawing of the pin for probe adhesion by this invention. 

[Description of Notations] 

1 [ — The plate of glass, 4 / — A binder, 5 / — A pin, 6 / — A vas capillare, 10 / — A fluorescent 
substance, 11/ — Sample DNA, 12 / — Water, 13 / — A photosensor, 14 / — A lamp, 20 / — Biochip. ] — 
Probe DNA, 2 — The microplate for probe storing, 3 
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[Procedure revision] 

[Filing Date] June 1, Heisei 13 (2001. 6.1) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0002. j j 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0002] 

[Description of the Prior Art] Carrying out the spot of the probe which consists of biopolymers, such as two 
or more kinds of DNA, RNA, and protein, to plates, such as glass, and manufacturing a biochip from the 
former, was performed. Drawing 4 is drawing explaining the principle of this conventional method. As shown in 
drawing 4 (a), the microplate 2 containing two or more kinds of probe DNA 1 is prepared. On the other hand, 
as shown in drawing 4 (b), the glass plate is prepared as a plate 3, and as drawing 4 (c) shows, the front face 
of a plate 3 is coated with poly-l-Lysine as a binder 4 of DNA and glass. Then, as drawing 4 (d) shows, the 
probe DNA 1 included in the microplate 2 is made to adhere to a pin, DNA and the probe DNA 1 made to 
adhere to a pin 5 on the glass plate 3 with which the binder (poly-l-Lysine) 4 of glass is coated are contacted 
on a front face, and a spot is carried out to it This work was repeated until it finished carrying out the spot of 
all the probe DNA included in the microplate 2, and the biochip shown in drawing 4 (e)|was manufactured. 
Thus, conventionally, the plate yvas beforehand coated with the binder of DNA and glass completely, on it, 
DNA was plotted and the biochip was manufactured. j 
[Procedure amendment 2] [ s | 
[Document to be Amended] Specification. 



[Item(s) to be Amended] 0003. 

[Method of Amendment] Change. ■ 

[Proposed Amendment] 

[0003] Drawing 5 is drawing explaining the principle of the hybridization using the biochip. Probe DNA ;1 makes 

both hybridization solutions put in and hybridize the sample DNA 1 1 which carried out the indicator to! the 

biochip by which the spot is carried out to the plate 3 of glass with the fluorescent substance 10 by the 

binder 4, as shown in drawing 5 (a). A hybridization solution is mixed liquor which consists of formaldehyde, 

SSC (NaCl t trisodiumcitrate) and SDS (sodium dodecyl sulfate), EDTA (ethylenediamidetetraacetic acid), 

distilled water, etc., and a mixed ratio changes with properties of DNA to be used. 

[Procedure amendment 3] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0004. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0004] If the probe DNA 1 on a sample DNA 11 and a biochip is a complementary strand DNA at this time, 

both will take a double helix structure and will join together. On the other hand, if both are not complementary 

strands, it will not join together, but the sample DNA 11 which carried out the indicator with the fluorescent 

substance 10 combines with the binder 4 coated on the plate 3 of glass, and remains as garbage. 

[Procedure amendment 4] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0006. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0006] 

[Problem(s) to be Solved by the Invention] In the experiment using the biochip, sprinkled Sample DNA over 
the biochip, and it was made to hybridize with the probe DNA which has carried out the spot to the biochip, 
and has detected which probe DNA and Sample DNA joined together. As pretreatment of detection, after 
hybridizing, in order to eliminate the sample DNA which was not combined, the biochip is washed with water. 
However, since the plate is completely coated with the binder of DNA and glass, the sample DNA which was 
not combined with probe DNA sticks to portions other than the need, i.e., the binder portion to which the spot 
of the probe DNA is not carried out, and the sample DNA 1 1 combined with the binder 4 is not removed from 
on the plate 3 of glass by washing in cold water, either. It became a noise at the time of detection, and 
appeared, and sensitivity was low. That is, since it remained as garbage on a biochip not in the unique 
combination with probe DNA but in the state where it only stuck to the binder 4, the fluorescent substance 
by which the indicator is carried out to the sample DNA was also excited and a part of sample DNA emitted 
light, it was detected as a noise and there was a problem that S/N became bad. 
[Procedure amendment 5] 

[Document to be Amended] Specification. j 
[Item(s) to be Amended] 0015. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0015] next, what mixed probe DNA 1 with the binder 4 as shown in drawing 1 (d) is sucked up by the pin 5 

(or a solution is adhered to the point of a pin 5 — making), and a spot is carried out to a plate 3 As shown in 

drawing 1 (e), the biochip 20 in which a binder 4 adheres only to a required portion and the binder 4 has not 

adhered to the portion except having carried out the spot of the probe can be made from performing this 

processing repeatedly to all the probe DNA included in the microplate 2. 

[Procedure amendment 6] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0016. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0016] Drawing 2 is drawing explaining the principle of the form of operation of the 2nd of this invention. As 
shown in drawing 2 (a), probe DNA 1 is contained in the microplate 2. As shown in drawing 2 (b), the glass 
plate 3 is used as a plate of a biochip. As shown in drawing 2 (c), a binder 4 is sucked up with a capillary tube 



6, and it breathes out in the position which carries out the spot of the probe DNA on the glass plate 3. The 
spot of the binder 4 is carried out to the position which carries; out the spot of the probe DNA 1 on the glass 
plate 3, and it is made to adhere to it beforehand by carrying oUt like this, then, the probe DNA 1 which is 
contained in the microplate 2 as shown in drawing 2 (d) is sucked up by the pin 5 on the plate 3 formatted by 
the binder 4 (or a solution is adhered to a pin 5 — making), and a repeat spot is carried out In this way, as 
shown inj drawing 2 (e), the biochip 20 in which a binder 4 adheres only to a required portion and the binder 4 
has not adhered to the portion except having carried out the spot of the probe can be made. 
[Procedure amendment 7] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0018. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0018] Drawing 3 is drawing explaining the principle of the hybridization using the biochip by this invention. 
Probe DNA 1 makes both hybridization solutions put in and hybridize the sample DNA 1 1 which carried out 
the indicator to the biochip 20 by which the spot is carried out to the glass plate 3 with the fluorescent 
substance 10 by the binder 4, as shown in drawing 3 (a). A hybridization solution is mixed liquor which 
consists of formaldehyde, SSC (NaCI, trisodium citrate) and SDS (sodium dodecyl sulfate), EDTA 
(ethylenediamidetetraacetic acid), distilled water, etc., and a mixed ratio changes with properties of DNA to be 
used. 

[Procedure amendment 8] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0019. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0019] If the probe DNA 1 on a sample DNA 11 and a biochip is a complementary strand DNA at this time, 
both will take a double helix structure and will join together. On the other hand, if both are not complementary 
strands, it will not join together, but the sample DNA 11 which carried out the indicator with the fluorescent 
substance 10 remains as garbage on the plate 3 of glass. If the sample DNA 11 which carried out the indicator 
is put in into water 12 and flushed with the fluorescent substance 10 which remained on the plate 3 of glass 
as shown in drawing 3 (b), since combination is weak, the sample DNA 1 1 of garbage will be discharged and 
glass and DNA will disappear from on the plate 3 of glass. As shown in drawing 3 (c), detection of 
hybridization excites the fluorescent substance which is carrying out the indicator to the united sample DNA 
with the light of a lamp 14, and detects the light in which a fluorescent substance excites and emits light by 
the photosensors 13, such as CCD. In order that there may be no sample DNA of garbage on a biochip 20 at 
this time, the S/N ratio of detection improves. 
[Procedure amendment 9] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0020. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0020] 

[Effect of the Invention] According to this invention, the biochip which made the binder adhere only to the 
portion which carries out the spot of the probe can be manufactured, and detection sensitivity can be raised 
at the time of biochip read. 
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